Introduction
Authorship is often the starting point for discussions of art history, but an area of some doubt for the study of the earliest painted art. Some authors ignore completely the subject of who painted the images (Bahn 1998) . Others argue that that men and women of all ages must have been present underground in the caves (White 2003: 120) . Another approach is to assume that we simply cannot determine who made the Palaeolithic images that decorate caves in Europe (Bahn & Vertut 1997:189) . Whilst other specialists have assumed that cave art from Europe was created by adult or sub-adult males (Canby 1961; Prideaux 1973) , and, finally, reconstruction images usually portray these artists as male (Moser 1998:159) .
Determining the sex of the makers of Palaeoltihic art is a matter of some uncertainty, but correct sex determination of handprints painted in caves could reveal whether there were both male and female artists at work in the caves, and possibly whether these artists were sub-adult or fully mature in age. Painted handprints and stencils are one of the most common representations to be recorded in prehistoric art, with examples to be found in France, Spain, the Americas, Australia, South Africa, amongst other places. Sometimes hundreds of such images can be found in a single site such as Gargas cave in southern France, and the Cueva de los Manos in Argentina. Handprints, and hand stencils, therefore, provide the best resource available for addressing the question of the sex of the artist in prehistoric times. (Chazine 1999; Chazine & Fage 1999a; 1999b ) dated at over 9,900 years BP (Plagnes et al 2003) .
Sexing the hand from negative or positive representations can be done to an extent by simply comparing size alone; adult males tend to have hands that are globally bigger and fingers that are longer when compared to females (Napier 1993) . However, it must be borne in mind that there will always be overlap in size ranges between males at the lower end of the size spectrum and females at the upper end. Serious difficulties arise when the representations are made by sub-adult males as these would simply get subsumed into the female category without a further, more discriminatory, process to separate out the sexes. This is where 2D:4D may be of use.
2D:4D is likely to be a negative correlate of prenatal testosterone (PT) (Lutchmaya et al 2004; Van Anders et al 2006) and in humans, mean 2D:4D differs between males and females, with males having lower ratios (higher PT) than females (Manning 2002; figure 1a,b) .
Sexual differences in 2D:4D occur around 9 weeks of foetal development (Malas et al in press ) and may result News Using the length of the 2 nd to 4 th digit ratio to sex cave art hand stencils: Nelson et al from an interplay between foetal sex steroid levels and the genes that code for the patterning of both the digits and reproductive system (Kondo et al 1997; Peichel et al 1997; Manning 2002; McFadden & Bracht 2005) . We do appreciate that these results are preliminary and this publication was in the form of a newsletter rather than a formal paper. Although we are by no means experts in the analysis of cave art, our studies with contemporary human populations might augment and help refine this work. There are some factors and methodological issues we feel should be considered when attempting to sex a hand from a print or stencil using 2D:4D.
2D:4D and hand sexing: factors to consider
Mean 2D:4D differs between males and females within 
Conclusion
Our main concerns with the use of 2D:4D as a method of sexing hand stencils must be firstly to draw attention to the overlap in values that occurs between males and females and secondly to emphasise our inability to identify the normal range of 2D:4D for males and females in the population under study. Nevertheless, we do feel that 2D:4D is a useful tool to sex hand stencils and would be most effectively employed in identifying hands whose size is indicative of sub adult male or female status. We emphasise that it is not sufficient to use 2D:4D alone to sex hand stencils, and would strongly recommend the ratio to be used to determine sex only after more robust methods, such as hand size have been employed. This seems to be the method employed by the Kalimain© programme and is similar to the technique outlined by Snow (In press).
The authors state that sexual determination of the hand stencils could reveal something about social organisation of the cave artists, however, we feel that any hypotheses about social organisation, based upon this technique, be made with caution. What it does tell us is that the hand stencils in Gua Masri II Cave appear to have been produced by both males and females and, therefore, cave art may not have been a purely male dominated activity as popular images have so often projected. Studies of more hand stencils from other caves in Borneo and around the world need to be carried out before we can say for sure whether it was common for both sexes to participate in hand stencilling.
If this is found to be a general trend, it would obviously
News Using the length of the 2 nd to 4 th digit ratio to sex cave art hand stencils: Nelson et al change some of our ideas about gender roles in these societies. After all it is an understanding of the people, rather than the art per se, that is the goal of archaeologists and any theories formulated must be underpinned by science not mere assumption.
This area of research also offers prospects for our own work; hand images such as those found in abundance in caves of East Kalimantan, could provide us with a novel mode of studying temporal and spatial changes in digit ratio in prehistoric groups, which is particularly intriguing from the evolutionary and biobehavioural perspective. It is also of interest that two groups are currently making use of digit ratio to help disentangle some of the ambiguities surrounding cave art, and preliminary results outlined in the article by Chazine and Noury are encouraging. This work is inspiring and we look forward to learning more about the software programme and hope the factors outlined here will be useful in refining the methodologies of sexing hands represented in cave art using 2D:4D.
